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(54) 4KALKOXY-PHENYL)-2.PYRROLIDONES. THEIR 
PREPARATION AND USB 

I7M We SCHE RING AKTIENGESELLSCH AFT, a body corporate 

the present invention provides racemic and optically active -i^aiKoxy 
phenyl)-2-pyrroIidottes of the general formula I 
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in which the groupi r^'preiented by R, and R, may be the same or different (except 
thai, when represents a hydrogen atom and X represents an o«yff» ""f^ 
R, riprcscntJ a group other than a 2-methoxy or a 6-methoxy Rrouo. at Icwt one of 
R and R, represents a group other than a methyl group) and each is a hydrocar 
bon group which may Be ulisubslituted or substituted by. one or more halogen 
atoms hydroxyl groups, cyano groups, carboxyl groups, alkony groups. 
SkoK^caUonyl. calboxatiildo or substituted or ""'"bstituted ammo group, or 
may l>e a heterocyclic roup containing oxygen or sulphur m the ring, or one of R„ 
R, Represents a hydrogen atom and the other represents a hydr°";bo" Sroup as 
stiscified above, or R, and R, toge ther represent an alkylene gtoup containing 1 to 
3 carbon atoms; R» represents aliydrogen atom cr a methoxy group: ^*"P"l^;'^^l 
a hydrogen atom or an alkyl, aryl. acyl or carboxamido group; and^ represents an 
oxygen or sulphur atom. . . . ; t ,i „ »,_„ 

CompounVi of the general formula I possess an asyminetrical carbon atom 
and can therefore exist either as racemates or as individual optical isomers. 

Preferably, each of R, and R, represents a hydrocarbon group as specified, 
and. advantageously, neither of the groups represented by R, and R, contains 
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more lhan 18 carbon atoms, R, and/or R, atlvanlagcously represents an alkyi 
group containing I to 5 carbon atoms, which may be unsubsiiluicJ or subsinuicd 
as. specified. » . . j 

As hydrocarbon groups R| and R, there may be mentioned saturated or 
unsaturated, straight-chain or branched alkyl groups containing I to IH carbon 5 
atoms; cycloalkyl and cycloalkyl-alkyi groups preferably coniainmg 3 to 7 carbon 
atoms in the cycloalkyl moiety; and ary! and aralkyi groups preferably cont:iining 6 
to 10 carbon atoms. , , , , . ■ 

Specific alky! groups which may be mentioned include, for example, melhyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, tert.-butyl, pentyl, 2.melhylbmyl, 2.2- lO 
dimcihylpropyl. hexyl, heplyl, octyl. nonyl, 1,2 dimethylheptyl, dccyl. u»dcc"», 
dodecyl and stcaryl. Unsaturated alkyl groups may also be considered and R,. R, 
may represent, for example, vinyl, l-propcnyl, 2-propcnyl, 2-propinyl, or 3-mcthyl- 
2-propcnyl. Alkyl groups, which preferably contain 1 to 5 carbon atoms, may aiso 
be mono, or poly-subsiiiutcd, for example; by halogen, especially nuormc, 15 
chlorine and bromiiie. Examples of haloRen substituted alkyl groups arc: 2- 
chlorcthyl, 3-chloropropyl, 4.bromobuiyl, dinuoromctbyl, trifluoromclhyl, 1,1,2- 
lrinuoro-2.chlorethyl, j,3.3;trinuoropropyl, 2,2,3,3,3-pcntanuoropropvl, and 
l,l,l,3.3,3-hcxanuoro-2-propyl. Other possible substiiuenis in the alkyl groups 
include, for instance, hydroxyl groups, as, for example, in the case of 2- 20 
hydroxy methyl or 3.hydroxvpropyl: carboxyl groups is, for example, in the case of 
carboxymethyl or carboxyclhyl; and alkoxy groups in which each alko.xy group 
preferably contains 1 to 5 carbon atoms as, for example, in the case of 
mcthoxymcihyl. isonropoxymelhyU 2-mcthoxyclhyl, 2-isopropoxycthyl, 2-butoxy- 
cthyl. 2-isobutoxycthyl and 3-pcntoxypropyl. „ , „ 

Other subslitucnls which may be incorporated in the groups R, and R,. more 
especially when R, and R, represent alkyl groups comaining from I to 5 carbon 
atoms, and mainly as terminal subslituents, include the followmg: alkoxycarbonyl 
croups containing I to 5 carbon atoms in the alkoxy residue and carboxyamido 
groups in which the nitrogen may be mono- or di-subsiiluted by alkyl groups pre- h. 
ferably containing I to 5 carbon atoms or is a constituent of a 4- to T-mcmbcrcd 
ring. Examples of alkoxycarbonylalkyl and carboxamidocit;yl groups ««: Eihoxy- 
carbohylmcthyl, 2-buldxy-cBrbortylethyl, dicthylaminocarbonylmclhyl, 2.diclbyU 
aminocarbonylclhyl, l-pyrrolidonocarbonylcthyl, and pipcrazinocarbonylmcthyl. 

The groups R„ R,. which are preferably alkyl groups containing I to 5 carbon 35 
atoms, may also be substituted, more especially terminally, hy one or more ammo 
groups, in which the nitrogen may optionally be mono; or di-subslilulcd by alkyl 
groups containing preferably 1 to 5 carbon atoms or may be a constituent of a 4- to 
7.membercd ring. Examples of N-subsliluted alkyl groups ate: aminomclhyl, 2- 
methylaminocthyl, 2-dimcthylamihocthyl, 2.dicthylaminoethyK 3-dimctbylamino- w 
propyl, 3-ethvlniethylamip»;propyl, pyrrolidino, piperidind, N-mclhylpiperaiino, 
and nexamethylene-imino. 

When R, and/or R, in the compounds of the general formula 1 represent 
cycloalkyl or cycloalkyl-alkyi groups, the latter preferably contain 3 to 7 carbon 
atoms in the cycloalkyl moiety. Preferred cyclic groups are the cyclopropyl, '♦^ 
cyclopropylmcthyl. cyclopentyl and cyclohexyl groups. 

An aryl or aralkyi group R, or R, is more especially a phcnvl or benzyl group. 
Preferred compounds- of the general formula I arc those in which R, 
represents a methyl group. 

As residues R, there may be mentioned, apart from hydrogen, alkyl groups 
containing not more than 3 carbon atoms such as, for example, the methyl and 
ethyl group, aryl groups, especially the phenyl group, and acyl groups, such as, for 
example; the acetyl, propionyl, butyryl and pivaioyi groups. ^ , , 

Racemic and optically active compounds of the general formula I arc valu- 
able neuropsychotropic medicaments. The compounds generally exhibit central- 55 
depressive, apomorphinc-anlagonislic and anii-nociceptive aciion and to that 
extent have a certain similarity to chlorpromazin (literature; Modern Problems of 
Pharmacopsychiatry, Volume 5. pages 33— 44: Janssen P.A.Y., "Chemical and 
Pharmacological Classincation of Neuroleptics", edited by Bobon D.P. ct al., S. 
Kargcr Verlag Basel, Munchen, Paris, New York (1970)). On the other hand, com- 
pounds of the invention differ from chlorpromazin in having less pronounced 
reflex disturbance, less pronounced sedating and narcotic properties and a 
different Influence on biogenic amines. Thus,, for example, 4-(3,4- 
dimelhoxyphcnyl)-2-pyrrolidonc has a proloneing action on barbitol sleeping time 
that is about 20 times weaker than that of chlorpromazin. 
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The new compounds arc generally distinguished by the rapid onset of their 
action and low acute toxicity. . . ^ . . . . 

The favourable properties of the compounds of the invcniion could nut be 
expected, because, as our tests have sh ^n^ the corresponding para- and meta- 
monosubslitutcd phcnyl-2-pyrrolidoncs-have cither a diftcrcnl 5pcctrum or action 
or exhibit only slight action. For example. 4-(4-Chlorophenyl).2-pyrrolidonc, 
which is described in Japanese Patient 70 16,692. has an anticonvulsive action. 
Unsubstilutcd phcnyl-2-pyirolidonci arc only very weakly active. 

By virtue of the actions described above the compounds of the invention can 
be used in the form of pharmaceutical preparations for the treatment of vur lv>us 
neurological and psvchological disturbances, especially as neurolepti'-f having a 
reduced extrapyramidal svmtomatology. The present invention accordingly also 
provides a pharmaceutical preparation comprising one or more compounds of the 
general formula I in admi.xture or conjunction with a pharmaceutically suitable 
carrier. . „ 

The preparations may be formulated with the carrier substances customarily 
used for entcral br parenteral administration, such as, for example, water, alcohol, 
gelatine, gum arabic, lactose, starches, magnesium stearate. talcuiti. vegetable oils, 
and polvalkylenc glycol. The preparations maV be in solid form, for example, as 
taDlcts, capsules, drugees, suppositories ur in liquid form as solutions, suspensions 
or emulsions. For oral administration the quantity of active substance per oral unit 
of administration is advantageously t— 20 mg; preferably 5— 10 mg. The daily dose 
is iidvuntaacousiy 1—50 mg, and preferably 10—30 mg. per i«. ^ 

For parenteral admtnistnttion the quantity of active substance per unit ot 
administration is advantageously 0.05—10 mg, and preferably 0.1 to 5 mg. The 
daily dose may be 0.1—20 mg. and preferably 0.:— 5 mg. given intravenously or 
intramuscularly. ^ , . . . 

The present invention also provides a process for the manufacture of a 4- 
{alkoxy-phenyl)-2-pyrrolidone of the general formula I in which: 

(a) a compound of the general formula (I 



(11) 



in which R,' and R/ may bie the same or different and each represents a 
hydrogen atom, or an acyl group or the corresponding group R,. R, as hcrein- 
bifore defined. 

R, is as hereinbefore denned, and ... ,^ , . u *u^a 

R represents an alkyi group, is hydrolysed and decarboxylaled by a method suit- 

^^'^(?)^^Hsu"b^^^^^ butyric acid ester of the general formula 

111 

Mi 




^CH~CH-i~coofr (in) 



in which R,'. R,'. R, and R are as defined at (a) above, or an acid addition salt 
thereof, is subjected to a suitable ring closure reaction with the elimination of the 
corresponding alcohol R — OH; or 

(c) a 3-(substitutcd phenyl)-4-aminobulyric acid of the general formula Iv 
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:« u.kif.k B • n ' and R. an as defined tt (a) above, or an acid additinn salt thereof, 
U rubA^ t?Vt « >MJriS2l£I!S Miction with the eliminaUon of water: and 
hrp/SiclifftactiontauftocW^^^ 

afylated or acyJated at the -NH- group at poaiUon I, (t«) c nveiled Co Ihe 
corresponding thlone. and^or (iv) tobjected to racemic ••Pf"*'"";^,. „ 

An alkyi group R b preferably one containina not more than 5 carbon atoms. 
Suitable methods for carrying out the foregoing transformations will be well- 
known to those skilled in the ait. ■ . . ^ ...u 
The hydrolysis according to proceu (a) will generally be canied out with 
aqueous alkali, advantageously in a solvent niisciblc with water, for example, in an 
alcohol such as ethanol. in tetrahydrofurano or dioxane, and is preferably carried 
out at temperatures between ab,it 60 snd ISO'C. more «P«.«"y J«| 
conditionsriTie decarboxylaUoo according to (a) may be^carried out by heating 
15 the corresponding carboxyllc acid at about 160 to 280-C. Preferably, the substance 1 5 
is heated In laaio for this purpose, allhough the eliminatioh of CO, may also De 
carried out in the presence of a high-boiling inert solvent such as. for example, 

diohenyl ether ur quinoline. ... . , , ■. ■ 

Theringclo8ureaccofdingtoprocess(b),involvingehminatlonoranalcohol. 

20 will generally be effected in an organic solvent; such, for example, as dimethyiror- 21] 
maniide, dimelhyltceUmide, tetrahydrofuranfc, dioxane. benzene, toluene, or 
xylene, while heating at about 50 to 150«C. When the starting material is a «lt. for 
example, the hydrochloride, of the araino-acid ester of the general forrmila III. th^^ 
heating should be carried out in the presence of a tertiary base. Tertiary bases 
which may be used include trialkylamtaet mh o, for ewmple, triethylamine and 7 
tributyUmine. and also, for example, Nrinelhyl-morpholine, diethyl- 

with the splitting off of water at a temperature between about IW -nd <;. « •• 
of advantage to work fn hwio. because Ihc water split off can then be nwre easily 
removed and the access of atmospheric oxypen is P."**"*^; J'JI'"^^ 
conesponding acid addition salU are used as 

cartiedout in the pretence of a tertiary bate as descnbed above with reference to 

When the compound obtained in accordance *ilh (a), (b) or (c), is one in 
which R,' or R,' represents a hydrogen atom. «Ppropn*»« J'^'J^f.*^"?]''**'^^^ 
normally be required for subsequent convenipn into an end product o^he general 
formula I. Such alkylatlon, for example, is preferably earned out with the 
corresponding Rr or Ri-halide or tosylate in conventional mf""*'- The 
corresponding chloride, bromide or iodide may be used. To effect •»kyI»j'on 
hydroxy-compound may be dissolved, for example, in a polar solvent, and heated 
in the presence of a base with the alkylating agent at a temperature between 30 and 
1 50«C Examples of bases which may be used Include sodium hydride, potassium 
carbonate, and alkali alcoholates such as. for instance, sodium ethylate, potassium 
45 butylatc and potassium tert -butylate. As polar tolvents there may be nienl'onea 
dimethylformanilde, dimethylacetamide. tetrahydrofurane dioxane. ketones such 
as. for example, acetone and methyl isobutyl ketone, and also alcohols such as. for 
example, ethanol. butanol and tert.-butanol. Alkylalion. ■iTrlation or acylation of 
the imino group may also be carried out by known methods. Thus, for «aniple. 
the imino-compounJ (in which R^H) Is dissolved in a polar solvent and heated in • 
the presence of a salt-former with an alkyl, aryl or acyl hafide at about 40 to 150 C. 
As polar solvent there may be used dimethylformamide. dimethylacetamide. 
tetrahydrofurane, dioxane, a ketone such as acetone or methyl isobutyl ketone, or 
an alchol such as ethanol or butanol. Suitable salt-formers include, for example. 
55 sodium hydride, potassium caibonate. and alkali alcoholates such as, for instance. 

sodium ethylate or potassium tert.-butylate. The reaction with a halogen-aryl. for 
example, iodobenzene, may instead be carried out without a solvent, preferably in 
the presence of copper powder. • . j. 

The exchange of carbonyl-oxygen for sulphur may be earned out by methods 
60 described in the literature for such compounds (reference is made In il - ^connec- 
tion to J. W. Scheeren. P. H. J. Ohms, R. J. F. Nivard. Synthesis 1973. 149—151). 
For this purpose there may be used, for example, a polysulphide such as. For 
instanc , phosphorus pentasulphide, in a solvent or mixture of solvents and m the 
pretence of a base. The reaction may also be carried out in a suspension »y»tern. 
65 Suitable solvents or suspension media include, for example, acelonitrile. 
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known methods. Tor example, in ihfr following manner: ^ , . 

s!a5!ng from benzalde'hyde substituted by 0R|, ORJ and R, there .s preoa «d 
xMth ;i malonic acid dialkyl ester, the corresponding benzal-malon.r acid di^^^^^^ 
ester, which can be converted into the corrtsponding 4-(sub5tiluled phenyl)-2- 
pyrroHdone-3-carboxyric acid alkyl ester of the general formu a "by reaction with 
HlironKlhanc in the presence of trimethyl-guanidine to Yield the M«Vbstituted 
phenyl)-2.nilroclhyl-malonic acid dialkyl ester followed by hydrogenation under 
pressure using a Raney nickel catalyst, • . ,k • „f 

Kor preparing 3-(5ubstiluled phenyl)-4-amino-butync acid alkjrl esters of the 
general formula III HCN is additively combined by means of potassium cyanide at 
the double bond of the benzal-malonic ncid dicster in 

na at 60»C: there is simultaneous elimination of a carbalkoxy group, and »ie 
o'ano-compound is hydrogenaled under pressure m the presence of platinum 
d i"idc If the additive combination of HdN is instead carried out under boding 
3 Son . the corresponding butyric oeid of the eeneral formula 'V '« formed 

The reactions of substituted benzaldehydcs to form the compounds II, III and 
IV arc also illustrated with reference to the following scheme of reactions: 
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The processes arc described more fully below. .„:,k 

The working-up procedure adopted in each case comprises extraction with 
the solvent mentToncd. washing the organic P»»«se saturated sodium 
solution, drying over anhydrous calcium sulphate and evaporation (n vaaio al a 
bath temperature of 40-45»C. Additional treatment of the organic phase, such as 
washing with acid or alkali, is specially mentioned in the 

It should be noted that the yields quoted are not necessarily optimum values. 
No routine optimizing tests were carried out. nr-tcure* 

All temperature* are quoted in degrees Centigrade ('O and the pressures 
quoted in the boiling point data are in mm Hg. . . - „.rr.^:..„, p„,rii« l^v 

Substances referred to as crude products were tested for sufncienl punty by 
thin-layer chromatography (TLC) in at least two systems and oy J '"7;"=;* 
spectraoscopy. All other substances were analyticallv pure (O, H- and N- deter- 
rSinations: IR-. UV- and NMR spectrai thin-layer cfuomatogrphy: titrations and 

"^A'ST'hTSng" '^^^^^^^ on a Kofier block there is given in 

parenthesis Ihc solvent used for rtcryslallisalion. 

-The following abbrcvialions arc used for ihc solvents: 



DM F Dimclhylformamidc 

HA Ethyl acetate 

OIP Diisopropyl ether 

W Water 

AcOl I Glacial acetic acid 

H/l. Benzene 



Compoundi of the general formula H may be prepared, for examp.-. 
follows: 

Slnatt* xfc b.ni.1.. lolution U worked op in Ihc usual munntt. 

of several compounds of structure (A): 




^3 



^COOCrH^ 





R/ ^ 


R.' 


R» 1 


Yield 

V r* of 
theoty) 


Boiling point, 
melting point 
(tectysialliaation 
agent) 


a 


CH, 


-CH. 


-!l 


70 


Bp,., l85-t89"' 


b 


-CH,- 




-H 


53 


Bp,., 17 


c 


1 

-CH.CII,- 


-H 1 


88 


Bp, 227-289° 


a 


-CH.CIKCH,),- 


-Cll, 


-H 1 


95 


Bp... 190-192" 


' c ■ 


-11 


-CH, 


-H 1 


78 


Bp, 213-215''C 

Mp. se-d^iP) 


f 


-CH, 


-n 


■-11 


77 


-Mp 121° (DIP) 


g 


-CH, 


-CH, 


2-oai, 


100 


Ciude pioduct (TLC. IR) 


h 


-CH, 


-Cll, 


5-OCH, 


75 


Bp,., 180-182" 
Mp. - 70° 


1 \ 


-CH, 


-CH, 


6-oai, 


90 


Mp. 100° (DIP) 



cwmples B(b) and B(c) are prepared as follows; 
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150 arams of (3.hYdroxY-4-melhoxy-bcnzal)-malonic acid diethyl csier (510 
mMol) (sec Ae above) are dissolved In 450 ml of pyiidine, and 57 ml of acetic 
anhydride (60» inMbI) are added dropwise while cooling with ice. After allowing 
the mixture to stand for 18 hours at room lemperalure, the pyridme is removed in 
muo. The usual working tip with ethyl acetate yields 163 grams of (3-acetoxy-4- 
methoxy-beniaD-malonic acid diethyl ester (95% of theory) melting at 75—77 
(diisoprop^yl_e^theO^^^ manner (4-hydroxyO-methoxy-bcnzal>-malonatc (sec Af 
above) is acetylatcd to form the corresponding 4- jcetoxyO-methoxy-compound. 
Yield: 95"/. Nlelling point: 51* (diisopropyl ether-petroleum ether). 

The Table below summarises yields and boiling or melting points for <:veral 



compounds of formula (B): 



(0) 



ai-CH 



COOCzHf 



Ay Cf/2MOt 







R,' 


R. 


Yield 
(r. of 
theoi)') 


Melting point 
(lecrysiailisation 

agent) 


a 


-CH. 


-CH, 


-H 


59 


75' (Methylene 
chlotid«-DIP) 


b 


-COGI, 


-CH, 


-H 


95 


Crude product 
ITLC, IR) 


c 


-ai, 


-COCH, 


-H 


95 


Cntde product 
(TLC. IR) 


il 


-CH, 


-CH. 


2-OCH, 




Chromatography 
■ over SiO, 
(Cyclohexane-ethyl 
acetate 1 : 1 by volume) 




-CH, 


-CH, 


6-OCH, 


70 


Chroma tography 
over SiOj 

(Cyclohc.xane-elhyl 
acetate I : 1 by volume) 



(C) 4.(Substi«uted phi!nyl)-2-pyrrolldorte-3-carboxylic acid ethy ester ( I) 

300 mMol of the corresponding I-substltuted-phenyW-nitroethy l-malonic 
:icid dielh^ e«er are dissolves in 700 mi of methanol, and hydrogena ed using 
u .. m «f B nnev nickel at 60» and 95 atmospheres pressure until 3 mol of 
hvd?ogeVSS.\t?Tb?orTed'The mix^ then fH.ered t^o remove the catalyst, 

^'"ThV^SMriutlL^^^^^^^^^^^ 

of structure (O, which is formula II of process type (a): 
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a 
b 



c 
d 
c 



! 

R.* 


R.' 


R. 


Yitild 
theory) 


Melting point 

(rectystallisalion 

agenO 


-CM, 


-CH, 


-H 


84 


I06» (EA) 


-H 


-CH, 


-ir 


70 


125° (EA-DIP) 
(Splitting o(r the 
acetyl group with 
hydrogenation and 
working up.) 


-CH, 


-COOH, 


-H 


62 


172° (EA) 


-CHi 


-CH, 


2-oai, 


60 


99° (EA-DID 


-CH, 


-CH, 


6-OCH, 


20 


131° (ethanol) 



Compountls of the geticral formula 111 can be prepared, for example, in the 
following manner: 

(D) 3-(SubslUuled phenylH-cyano-prppionic acid elhyl ester 

^ To 100 mMbl of a corresponding benzal-malouic ester (see forrnula A) tn 80 

ml of ethanol is added a solution of 6.5 grams of potassium cyanide (100 mMol m 

25 ml of water, and the mixture is heated for 7 hours at (WC After allowing the 

mixTure to sfand for 18 hour, at room temperature, the 

v:icuo and the residue is worked up in the usual manner with ethyl acetate but is 

cSractcd in addition with a IN-iolition of sodium hydroxide The correspond ng 

Vl^phenyl-3-cyano-Dropi6nic acid ester can be obtained from the sodium hydroxide 

is given below. 



(D) 



CM-Clt,-COOCtMs 





R.' 


R,' 




Yield 
(rt of 
ihcory) 


Mclling point 

(iccrysiaUisation 

agenO 


n 


-CH, 


-CH, 


-H 


85 


BpoM 177-182^ 


b 


-Cll,- 

1 

-cn,c» 




-H 


82 


Crude product 
(TLC, IR) 


c 




84 


Cfudc product 

(TLC, IR) 


(1 


-CH.CIKCH,), 






83 


Crude product 
(TLC, IR) 


c 


-CM. 


-H 




91 


Crude product 
(TLC, IR) 


r 


-Cll, 


-CH, 


5-OCH, 


60 


Mp. 84«(EtOH) 



(E) 3.(Substituted phenylM-amino-butyric acid ethyl hydrochloride (III) 
SOmMol of 3-phenyl.3-cyano-pr pionic add ethyl ester (D) arc liydrogenalcd 
in 60 mlof glacial Scetic acid over'l glam of platinum o.idc ^^-ll '^-^K " W 
and 100 atmospheres until 2 mol of hydrogen have been absorbed. The catalyst is 
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10 



15 



ihcn nUcred off with suction, and. after the addition f 23 ml of 2N-methanolic 
hydrochloric acid, the mixture is evaporated to a small volume in vtictio Ihc 
products _r formula (E) may be used as starting materials m process type (b). 



(E) 



i 


R.' 


R.' 


R. 


r< of 

theory) 


Mi^lttnB noini 

(recTysiQlltsattoii 

agcnO 


a 


-cn. 


-GH, 


~\\ 


90 


M.p, I85^(ACOn) 


b 


-cn, 




-11 


.79 


Crude product 
(TLC, IR) 


c 


-ai, 


cu,- 


-11 


too 


Crude product 
(TLC. IR) 




-ClI.UMCll,), 


-CH, 


-11 


63 


M.p. >14°CEA> 


f 


-CIl, 


-til, 


5-oai, 


100 


Crude product 
(TLC. IR) 


S 


-Cll, 


-H- 




ion 


Crude product 
(TLC, IR) 



Compounds of the general formula IV, for use in process type (c). can be 
prepared as' follows: 

with pblSium « an We S the same relative proportions and for the same reaction 
llmes'^S arc deSribed under D. but under boiling conditions, the equ'valen 3- 
(substituted phenyl)-3.cyanp:propionic and »s. ob^ined The la^l^^ alter 
evaporating the solvent, taking up the residue m .w!* *X 
acetate and acidifying the aqueous phase, is isolated and purified by 

crystallisation. 



7,0- 



T CI* 









R, 


Yield 
(%of 
theory) 


Melting point 

(recrystallisation 

agent) 


a • 


-CH, 


-CH. 




54 


Mp. !33^»3$° 


b 


-c 




. -11 


63 


Crude product 
(TLC, IR) 


c 


-< 


:n,OH,- 


-M 


76 


Crude product 
ITLC, IR) 


d 


-cn, 




5-OCII, 


. 75 


Crude product 
(TLC, tR) 
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(G) 3-(Sub$titulcil phenylM-amino-buiyric acid hydrochloride (IV) 

100 mMol of 3-(subslUulcd phcnyl)-3-cyano-propionic acid (formula F) are 
hydroBcnatcd in 200 ml of glacial acclic acid wilh the addiUon of 9.5 ml of 
concentrated hydrochi ric acid over 3 grams of piatmum dioxide at r orn 
temperature and 100 atmospheres unlit 2 mol of hydrogen have been absorbed. 
The mixture is nilcrcd to remove the cataylst and evaporated (n vaaw. By 
crystallisation of the largely oily residue the corresponding 3-(subsiitutcd phenyl)- 
4-amino-butyric acid hydrochloride is obtained. 





R.' 




R, 


Yield 
(n of ; 
theoty) 


Melting point 

(rccrystallisation 

agent) 


a 


-CH, 


-CH. 


-u 


50 


Mp. 220" (Decomp.) 
(AcOll) 


b 








43 


Mp. 210"» (IN-HCl) 


c 


-CH.CH,- 


-H 


. •• 52 


Mp. 207' (ethanol- 
DIP) 


d 


-Cll, 


1 -CH. 


5-OCH, 


•»5 


Mp. 204° (isopropanoi) 



The following Examples illustrate the manufacture and utilisation 
substituted pyrrolidoncs according to the invention: 



Example 1 
4-(Substituted phenyi)-2-pyrrolidones 



^0 mMol of a 4-(subslilulcd phenyl)-2-pyrrolidonc-3-carboxylic acid ethyl 
esicr'tprcpared for instance according to C above) arc heated ui thc boil for one 
hour with 200 ml of cthanol and 60 ml of a IN-soIutton of sodium hydroxide. After 
distilling off the solvent irt wa/u/thc residue is taken up in ethyl acetate and 
extracted with water, optionally with the addition of a little sodium hvdroxidc 
solution. From the aqueous phase after saturating with sodium chloride the 4- 
(«ubuiiuted phenyl)-2-pyrrolidonc-3-carboxylic acid is precipitated by means or 
5N-hydrochloric acid. After allowing the mixture to stand m the cold for a short 
I imc, the precipitate is nilercd off wilh suction and washed with a small amount of 
ice-water. Decarboxylation of the pyrrolidonc carboxylic acid is carried out by 
heating it at 200*' C in wcuo until the evolution of CO, ceases. The rcsiiluc is 
recrystallised, optionally with the addition of carbon. . 

. The followintt Table summarises the yield and melting or boiling point oi 
several substituted pyrrolidones made by this method: 





R.' 


R.' 


R. 


YieW 
: (7(or(heoty) 


Boiling point, 
melting point 
(reciyslallisation 
agenO 


b 


-n 


-CH, 


-W 


45 


144** (isopropanol) 


c 


-CH, 


-1! 


-H 


40 


Bpo.. 230°* 


a 


-CH, 


-C!J, 


2-oai, 


57 


93» (EA) 


e 


-CH, 


-CH, 


6-OCHi 


65 


10}° (EA) 



•Chromatography over silica 8«r(Bil- AcOH--H.O 10:10:1 by ,vd^^ 
simullaneous hydrolysis of the .4-acetoxy groups. (Analogous hydrolysis occurs m 
making compound lb); 

I b) 4.(3-Hydroxy-4.methoxy-phenyl>i2-pyrrolidone. 
I c) 4-(4.Hydroxy.3-metho?y-phcny.l)-2-pyrrolidone. 
I d) 4.(2,3.4-Trimetho»y-phenyl)-2.pyrrol}done. 
I e) 4-l3.4.6-Trimethoxy-phenyl)-2-pyrrolidone, 

Example 2 
4-(Sub$tiluied phenyl)-2-pyrrolidones 




''™''|0 InMbI of a 3-(!«ub.5liiuted phenyl)-4-amino-buiyric acid «»hyl ester 
hydrochloride are dissolved in IS'ml of d methylforrnamidc. «.4 of 
frielhylaS mMol) arc added, and the whole f ^°"» f^/^^h 
After evaporation //t vocmo. working up is camrd out m the usual manner wit n 
ethyl acetate. 

''"'"vhili stirring, 10 mMol of a 3-Oubslitutccl Pf^ylH-^in'no-b^^^^^^^ 
ester hydrochloride and 1 .4 ml of triethylammc (10 '"Wo') ^J. f"' "f^J"^^^^ 
heated at the boil until a negative ninhydnn reaction is obtained, and the mixture 
is worked up in the usual manner. 





Process 


R.' 


R/ 


Ri 


Yield 
theory) 


Floiling point, 
melting point 
(recrystallisation 

agent) 


b 


il 




-H 


49 


Mp. 157'' (EA) 


c 


U 




-H 


54 


Mp. 104*^ (EA) 


J 


U 


-CH.CH CCM,), 


-at, 


-U 


SO 


Mp. 150« (EA) 


e 


1 


-CH, 




-H 


10 


Bp.o.i 230« 
Chromsiingraphy 
over SiO, 

(Bii-Acon-n,o. 

10 : 10 : 1 by volume) 
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2 b) 4-(3.4-Me»hyIenedioxy-phenyl)-2-pyrrolidonc. 
2 c) 4.(3,4.Ethylcne.dioxy-phenyl)-2.pyrrolidone. 
2 d) 4-(3-Isobutoxy-4-mclhoxy-bhenyl)-2-pyrfolidonc. 
2 e) 4-(4-Hydroxy-3-methoxy-phenyl)-2-pyrroHdone. 

. Example 3 
4-(Alkoxy-mcthoxy-pnenyl)-2-pyrrolidones 




10 



IS 



Method A ... ,. i i • « i 

10 mMol of a 4.(Hydroxy-alkoxy-phenyl)-2-pyrrolidone are dissolved in 5 ml 

10 of dimeihyirormamide. 500 mg of a suspension of 50J^ slienanh by weight of 
wdium hydride in paraffin oil (ICS mMol) arc added while cooling with ice. and 
the whole is slowly healed lo 60'C with stirring. When the evolution of hydrogen 
ceases. 11 mMol of the corresponding R-halidc and ^W'n.Kofsodium iodide in ^ 
ml of dimethylformamidc are added at 0"C. and the whole is heated at 100 C for 3 

15 hours, while stirring. The solvent is then distilled off in.»ocHo. and the residue is 
worked up in the usual manner with ethyl acetate, including in addition an 
extraction with a 2N-soluilon of sodium hydroxide. 

'^^^'lo'^rtMol of a 4-(Hydroxy.alkoxy-phenyl)-2.pyrrolidor.e. I» mMo' oj: 
20 corresponding halide and 1.45 grams of potassium carbpna e ^'O-S mMol) a e 20 
heated at the boil in 30 ml of acetone for 38 hours while itirring. The residue 
remaining after filtering off the inoraanic salts with suction and evaporation in 
vacuo, is worked up as described under method A. 

25 '^***lo1nMolofa4.(Hydroxy.alkoxy.phcnyl)-2-pyrrolidonearedi^^^^ 25 
of an 0.5N-$olution of sodium butylate in hutanol.and heated at the boil with I I 
mMol of the corresponding halide for 10 hours while stirring. Working up is 
carried out as described in method A. 



1,498,705 
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> k 
I 

m 
n 



Yietil I Melting point 
(7« of I (rectystallisation 
theory) I agenO 



Cll, 



g -CH,-CH 



/-Cll, 



•ni. 

-Cn.-CH-CH, 



-ai,-cii-c; 



-CH.OCH, 



CH, 



-CH,-CON(C.H,), 

-CH.CH.OH 
-CH,CF, 



-© 



B 



D 



B 



A 

A 

A 
B 



K.CO,. 

DMF. 
JO inin» 
130» 



62 123*' (EA) 

42 1 124° lEA-DlP) 

47 125° (DIP) 

48 119° (EA-DIP) 

44 123° (EA-DIP) 

41 I 105° (EA-DIP) 

40 ll50°lEA) 

46 1 104° (EA-DIP) 

38 123<» (EA-DIP) 

38 1 94° (triturated 
with DIP) 

56 I 117° (EA-peaoIeum 
I alher) 

34 108° (EA) 

36 lie (EA) 

57 132° (EA) 



71 132° (EA) 
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d' 



f 
g' 



I' 
ra' 



P 



Yield I Melting point 
{% of I (reciystallisniiun 
theory) I agent) 



-cii,-ch: 



-CH,-C-CH, 
\ 

CH, 
-CH,-CH,-CH 



-CH,-C=CH 
-CH,-C=N 

o 

-O 

-a 



CH, 
'CH, 



-CH,-C: 



-CH, 



- 49 117'-" < EA) 

40 US'- (EA) 

50 140^ (EA) 

21 166° (EA-DIP) 

61 139«» (EA) 

\*) I 60 116" (EA-DIP) 

A I 48 144" (EA-DIP) 
20 140" (EA-DIP) 

A*) I 30 132" 

20 128" (EA-OI'-. 

.V*) I 22 128° (EA-lMP) 

A«) 19 120*' (EA-DIP) 

A**) 12 US"***) 

A**) I 20 I 107O ••*) 

A I 50 jl23"(EA) 

A**) I 36 I 132° ^EA-hexane> 
32 173-176 ' (ctha.iol) 



B 



63 130" (EA-DIP) 



•) Use of hexamethyl-phosphoiiv: ncid uiamide instead of DMF 
••) Instead of Ihc R-lialide the losylate was used, 
•••) Chfomatogtophy over SiO,.CM,Cli-ncclon« U. I by volume) 
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10 



15 



20 



25 





R 


Method 


1 ICIU 


Mtflling point - 

(recrystaUisalion 

QgcnO 


q 


-C.H. 




47 


16»»{EA) 


1 




c 


62 


118° (DIP) 


s ■• 


-CH,-CON(C,IU, 


A: 


53 


95» (EA) 


I' 


-Ctli^GeCIl 


A*) 


6i 


1260 (EA) 


u' 




A*) 


62 


104* (EA) 






R. 


Method . 
Method 


Yield 
{•5 01 
iheoiy) 


Melting point 

(fecrystallisatioa 

agent) 




-C,ll, 


A ♦ 




146-148° (EA-DIP) 




>tH, 


. A.» • 


42 


88° (hexanc) 



♦) Use of hcxamcihyl-phosphoiic ftcid ifiamiJe iastead of DMF. 

as starting material. 

4 a) 4-(3-Eihox)r-4-mcthoxy-ph«nyi)-2*pyrrolidonc, . 

4 b) 4-(3-Propoxy-4-melhoxy-phcnvl)-2-pyrroHdonc. 

4 c) 4-{3-Butoxy*4-mcthoxy-phenyI)-2-pyiTolidonc. 

4 d) 4-{3-Hcxyloxy-4-rticthdxy-phcnyl)-2-jpyrrolidonc. 

4 c) 4-(3-l5opropoxy-4.methoxy.phcflyl)-^py^ro^idollc. 

4 0 4-(3-n-Mclhyl-propoxy|^-mcihoxy-ph€nyl)-2-pyrrolidonc. 

4 9) 4H[3*i5bbutoxy-4-mcthoxy-phertvl)-2-pyrroltdohe. 

4 h) 4.(3.AllyIoxy-4-mclhoxy-Rhenyf)-2-pyrrolidonc . _ 

4 i) 4-(3-|3-McthyI-2-butenyloxyM-mcihoxy phcnylV2-pyTroIidone. 

4 k) 4K3-Mcthoxymcthox/^^ pyrrolidonc 




u(3.(2,2,2'-Trinuoreth6xyM-methoxy-phcnyl)-2.pyrrolidonc. 
4 o) 4.(3-Bcn2vIoxy-4.mcthoxy-phcnvn-2-pyrrolldonc, 
4 p) 4-<3-Phcnbxy-4.mclhoxy-phcnyI)-2-pyrrolidonc; 
4 q) 4-(3-Mcthoxy-4.clhoxy.phcnyl)-2.pyrrolidonc; 
4 r) 4-(3-Mclhoxy^buloxy-phcnyiy-2.pyrro1idonc. 
4 5) 4,(3.Mclhoxy-4Hliethylammocarbonylmelhoxy-phcnylW-^ 

4 4-(3-Decyloxy-4-mclhoxyphenyI)-2-pyrT6Ildoni5; 
b' 4-(J.OctadecyIoxy-4-mcthoxyphenylV2-pyrrolidone. 
c' 4-(3-(2-Mcihylbulyl)-oxy.4-mclhoxyphcnyl)-2.pyrrolidonc. 
d' *4-(3-Ncopcnlyl6xy-4.mcthoxyphenyl)-2-pyrrolid ne. 
e' 4-(3*l5opcnlyfoxy-4-mcthoxvphcnyl)-2-pyrrol!donc. 
r 4-(3-(2-Propinyl)-oxy-4-rncifioxyphcnyl>-2-p)rrolidonc. 
. ff' 4-(3"Cyanom€thyloxy-4-mcthoxyphcnyl)-2-pyrrolidonc. 
h' 4-(3-CycIobul>loxv-4.mclhoxyphcnylV2-pyrrolidonc. 
i' 4-{3-Cvclopcntvloxy-4-nicthoxyphcnyl)-2-pyrrolidonc. 



10 



15 



20 



25 



1,498,705 



k' 4.(3.CycIohexyloxy-4.meihoxyphenyl)-2-pyrTolidone. 

r 4.(3-{3-Methylcyclopenlyl)-oxy-4-methoxyphenyl).2-pyrro idone. 

in* 4-(3-(2-Mc»hylcyclopenlyl)-oxy-4.melhoxyphenyl)-2-pyrrolidonc. 

n' 4-<3-TelrahydrotMenyl)-4-melhoxyphcnyl)-2-pyrrolid nc. 

o' 4-0-(3-TelrahydfofuryI)-oxy-4-nielhoxybhcnyl)-2'pyrrolidont, 

p* 4-(3-CycIoprbpylinethyIoxy-4-methoxyphenyl)-2-pyrrolidonc. 

q' 4-(3-CyclopenlyImethyloxy-4-methosyphenylV2-pyrro1idone. 

? 4-(3-l2-Oxa-cycldpentyloxyI-4-nielhoxy-phenyl)-2-pyrrolidone. 

j' 4-(3-Melhallyloxy-4-melhoxy-phenyl)-2-pyrrolidone. 

I' 4.(4-Propinyioxy-3-methoxy-pnenyl)-2-pyrroiidone. 

u' 4-(4.CycIoperily!oxy-3-methoxy-phenvl)-2-pyrroIldonc. 

v' 4-(3.4-Di-elhoxy-phenylW-pyrroliddne. 

w' 4-(3.4-Di-i$obuloxy-phenyl)-2-pyrroHdone. 

The starting material for the preparation of compounds 4 v* and 4 w' (4.|i3.4. 
dihydroxy-phenyll-2-pyrrolidone) may be prepared in the following manner. 

4.75 grams of 4-(3.4-dlmethoxy.phenyl)-2-pyrrolidone (20 mMol) are 
dissolved in 130 ml of methylene chloride and there are added at -^O'.Srl^P^^i'!! 
while stirring and excluding moisture, I l.O grums of boron tribromide (44 mMol) 
dissolved in 40 ml of melhylene chloride. The whole is allowed to heat up to room 
temperature overnight, poured intoi water, and the crystalline precipitate is mtcred 
off with suction. The aqueous phase, after being saturated with sodium chloride. «s 
extracted with ethyl acetate. The ethyl acetate extract is evaporated, and the 
residue together with the crystalline precipitate is recrvstallised from water. There 
are obtained 3.j5 grams of 4-(3.4Hlihydroxy-ph«nyl)-2-pyrrolidone melting at 



2091-2 1 3" C. 



Example 4 

l.Substituted-4-(3.4-dimethoxy-phenyl)-2-pyrrolidoncs 




R :CH„-COCH,. -@ 

(a) 4-(3J'Dimeiho.xv-phenylH'methyl-2i)yrralido^^ 

2 21 grams of 4.(3.4-Dimethoxy-phenyl).2.pyrrolidone (10 mMol) are 
dissolved in 15 ml of dimethylformamide. 530 mgof a suspension of 50% strength 
by weight of sodium hydride in parafnn (I I mMol) are added while coo ing with 
ice. and the whole is stowlv heated to60*C while evolution of 

hydrogen has ceased. 1.56 grams of methyl iodide (11 mMol) m 5 ml of 
dimethylformamide are addeddropwise at O'C. and the mixture is heated for 1 3 
minutes at 50*C. The mixture is then poured into water, and worked up with ethyl 
acetate in the usual manner. . ... ^. , ^ ... /«cr, r 

Yield: 1.3 grams of 4-(3.4-dimethoxy phenyl)-l-methyl-2.pyrToiidone (55/, of 

theory). 

Melting point: 69''C (diisopropyl ether). 

(b) l-Aceiyl-4-i3.4dlmelho.xy-phenvlh2-pyrrolidone ... 
With the use of 0.86 gram of acetyl chloride (II mMol), instead ol methyl 

iodide, there is obtained in a manner analogous to that under (a) l-acelyl-4-(3.'t- 
dimethoxy-phenyl)-2-pyrrolidonc. 
Yield: 1.4 grams (53% of theory). 
Melting point: 135'C (ethanol). 

(c) 4-{3.4-OtmtthoxyphenYlhl-pft<nyl-2-pyrroUdone 

2.21 grains of 4-(5.4-l)imethoxy-phenyl)-2-pyrTolid ne (tO mMol). 3.5 grams 
of iodobenzene (17 mMol). 1.44 grams of potassium carbonate (10.4 mMol) and 
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100 mg of copper powder are heated Tor 2 hours at 180'C. The usual working un 
Nviih ethyl acetate yields 2.2 grams of 4-(3.4^imcthoxy-phenyl)-l-phenyl-2- 
pyrrolidonc {74'*-; of iheory). , ^ v 

Melting point: \WC (ethyl acetale/diisopropyl ether). 

(d) 4-^3.4-Diiiteihox\^phenvlh2-pyrroiidQnt-l-actlamide 

In a manner analogous to that in 4 (a), but in 5 ml of hcxamethyl-phosphoric 
;\cid triomide as solvent, the sodium • salt of 4-(3,4-dimethoxy-phcnyi)-Z- 
nvrrolidonc is prepared. 0.94 grams of chloracetaraide ( 10 mMol) arc added at 0 , 
and the whole is heated for 4 hours at 70-90'C, cooled, diluted with water, and 
worked up in the usual manner with ethyl acetate, including in addition an 
cMraction with a 2N-Jolr.tion of sodium hydroxide. 
Yield: 0.64 gram (23% of theory). 
Melting point; 162" (cthaiiol/DIP). 



Example 5 

4-(3.4-Dimelhoxy-phenyl)-pyrrolidone-2-thione 



CHtO 




10 



15 



1.98 grams of 4-(3.4.Dimelhoxy-phenyl)-2-pyrrolidone (9 mMol) and 5.4 
grams of phosphorus penlasulphide (5.4 mMol) are suspended in a mixture of 9 ml 
Sr acetonitrile and 9 ml of glycol dimethyl ether. At room temperature, while 

20 stirring. 1 .4 grams of sodium hydrogen carbonate (18 mMol) are ■d«d in small 
portions. During further stirring for U hours the suspended material first passes 
into soUiiion. and the desired 4-(3.4-dimethoxy-phenyi)-pyrrolidone-2.lhrone 
crystallises out shortly afterwards. TTie whole is poured into ice-waier and nitered 
with suction. 

25 Yield: 1.57 grams (78% of iheory). 

Melting point: 131— I32'C (ethanol). 

In an analogous manner ■ _ 

4-i}'ixobuloxy-4-mtihoxy-phtnylhpyrroUdint-2-thtone {} a) 

JO '4-(3-cyclop«niyloxy^-m«thoxy-phtnylhpyrroUdine'2-tMone IS bl 
are prepared. 



OfsO 



20 



25 



30 






R. 


Yield 
(7c of theory) 


Melting point 
(Recrystallisatton 
agent) 


5a 


-cii,-cH::r 


68 


I02-i04«* (ethanol/W) 


5b 




42 


109-1 IP (cihanol/>W) 
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Example 6 ... 
5 mg of 4-(3-cyc!opentyloxy4.melhoxy-pItcnyl)^2-pyrro'«lonc 

105 mg of lactose 
8 mg of maize starch 
0.5 mg of magnesium stcaratc^ 
0.5 mg of Aerosil (Trade Mark) 
1.0 mg of talcum 

nO.Orng 

are homogeneously mixed together, and pressed without previous granulation to 
form tablets haying a Tmal weight of 120 mg. 

Example 7 

5 me of 4.(3-isobuloxy-4-mclhoXy-phenyl)-2-pyTrolidonc arc dissolved in 2 ml 
of castor oil/benzyl benzoatc (4:6 by volume) to produce an oily solution suitable 
for injcclion purposes. 

WHAT WE CLAIM IS:— , ' , , , 

1. A 4-(allcoxy-phcnyl)-2-pyrroh4onc of the general formula i: 




U) 



in which the groups represenled by R, and Ri may be the same or different (except 
that, when R4 represents a hydrogen atom and X represents an oxygen atom and 
> R, represents a group other than a 2-methoxy or 6-methoxy group, at least one of 
R. and R, represents a group other than a methyl group) and each 1$ a 
hydrocarbon group which may be unsubslilutcd or substituted by one or more 
halogen atoms, hydroxyl groups, cyano groups, carboxyl groups, alkoxy groups, 
alkoxycarbonyl, carboxamldo or substituted or unsubstitulcd ammo groups, or 
may be a heterocyclic group containing oxygen or sulphur in the ring, or one of R„ 
R, represents a hydrogen atom and the other represents a hydrocarbon group as 
spcciHcd above, or R, and R, together represent an alkylene group conlammg I to 
3 carbon aloms: R, represents a hydrogen atom or amethoxy group: R, represents 
a hydrogen atom or an alkyi, aryl. acyl or carboxamido group: and X represents an 

oxygen or sulphur atom, 

2. 4.(2,3,4-Trimethoxy-phenyl)-2-pyrrohdonc. 

3. 4-(3,4,6-Trimethoxy-phenyl)-2-pyrrohdone. 

4. 4-(3,4.Methylenc.dioxy-phenyl)-2-pyrrolidone. 

5. 4-(3,4-Elhy!ene-dio.xy-phenyl)-2-pyrrolidonc. 

6. 4-(3-Isobutoxy-4-methoxy-phcnyl)-2-pyrrolidone. 

7. 4-(3-Ethoxy-4-methoxy.phcnyl)-2-pyrroIidonc. 




aone. 



.w. ^ , - -Iidonc. 

1 1. 4-(3-Isopropoxy-4-mcthoxy.phenyl)-2-pyrrolidonc. 
t2, 4.(3-(l-Methyl-propoxy|-4-methoxy-phcnyl)-2-pyrroIidone. 

1 3. 4-(3-Isobutoxy-4-methoxy-phenvl)-2-pyrrolidonc. 

14. 4-(3-AUy1oxy.4.methoxy-pheny0.2-pyrrolidone 

1 5. 4.(3-l3-MethyN2-buienyloxyM-melhoxy-phcnyl)-2-pyrrohdc 

16. 4-(3-Methoxymclhoxy-4-mclhoxy-phenyl)-2-pyrrolidone 

1 7. 4-(3-Dlethylaminocarbonylmeihoxy-4-mclhoxy-phcnyl)-2-pyrrolidonc. 

18. 4 (3.|2.HydroxyethoxyM-methoxy.phenyl).2-pyrroIidone 

19. 4.(3-|2,2,2-TrinuoroethoxyM*methoxy-phenyl)-2-pyrrolidonc. 

20. 4-(3-Benzyloxy^.melhoxy-phenyl)-2-pyrrolidonc. 

21. 4.(3.Phcnoxy.4.melhoxy-phenyn-2-pyrrolidone. 
22- 4.(3.Methoxy-4-elhoxy.phenyl)-2-pyrrolidonc. 
23. 4.(3-Mcthoxy-4-buloxy-phenyl)-2-pyrrolidonc. 
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24 4.(3-Methoxy-4.diethylaminocatbonylmelhoxY-phenyl)-2-pyrrolidone. 
25! 4-(3.4-Dimethoxy-phenyl)-l-melhvI-2-pyrrolidone. 
26 |.Acciyl-4(3.4-dlmelhoxy-phenylV2-pyrTolidone. 

27. 4-(3.4.D:niethoxy-ph«nyl)-l-phenyl-2-pynolidone. 

28. 4-(3.4-DimethoJiy-phenyl)-pyrrolidone-2-lhione. 

29 4-(3-Dccyloxy-4-metho!iypn«nyI)-2-pyrrolidone. 

30 4-(3-OciadecyJoxy-4-metho»yph«nyi)-2-pyrrolidone. 

3 1 4-l3-l2-MethylbuiyI)-oxy-4-nicthoxyphenyl|)-2-pyrrolidone. 

32. 4-(3'Neopcntyloxy-4-melhoxyphienyl)-2-pyrrplidone. 

33. 4-(3-Isopentyloxy-4-melhoxvphenyl)-2-pyrT0l»done. 

34. 4-(3.|2-PropinyIl.oxy-4-methoxyphenyl).2-pyrrolidonc. 

35. 4.(3-CyanoincthyIoxy-4-methoxyph«nyl)-2-pyrrolidone. 

36. 4-(3-Cyclob.Uyloxy-4-methoxyphenyl)-2-pyrrolidone. 
37 4-(3-CyclopentyIoxy-4-m«thoxyphenyl)-2-pyrroliaone. 
^8. 4.(3.CycIohexyloxy-4-melhoxyphenyl)-2-pyrrolidpne. 

39. 4.(3-(3-MethyIcyclopenlyl)-oxy'4-methoxypheny )-2-pyrro hdone. 

40 4-(3-(2-Mcthylcyclopeniyl)-oxy-4.m«tKo«yphenyl).2-pyrrolidone. 
41. 4.(3.Tetrahydroihlenyl)-4-inelhoxyphcnyl)-2.pyrrolldore. 

41 4.{3.(3.Tetrahydroruryl)-o.xy-4-methoxyphenyl)-2-pyrrolidonc. 
4j' 4 (3-Cyclopropylinethyloxy-4-methoxypheny))-2-pyrrolidone. 
44. 4-{3-Cyclopcnlylmethyloxy-4.methoxyphenyl)-2-pyrT©lidone. 
45 4-(3.I2-Oxa-cyclopentyloxyl-4-melhoxy.phenyl)-2-pyrrolidone. 
46. 4.(3-Mtlhallyloxy-4:methoxy-phenyl)-2-pyrrolidone. 

47 4-(4-PropinyIoxy-3-incthoxy-phenyl)-2-pyrrolidone. 

48. 4-(4-Cyclopenlyloxy-3-melhoxy-phenyl)-2.pyrrolidone. 

49. 4-(3,4-Di-ethoxy-phenyl)-l-pyrroKdone. 
50; 4-(3,4-Di-isobuloxy-phenyl)-I-pyrrolidone. 

5!. 4.(3-isobutoxy-4-melhoxy-phenyl)-pyrrolidone-2-lhione 
52 4.(3-cyclopenlylbxy-4-methoxy-phenyJ>pyrrolidone.2-lhionc. 
5 ) 4-(3.4-Dimclhoxy-pheny l)-2.pyrroHdone-l -acelannde. 
14 4.(3-Hydroxy-4-methoxy-phenyl)-2-pyrro idone. 

^ comp^S'a" SS^^^^ clnio,. 1 or elaio, 56. in which R. represents a 

•'^'T Vr:pSnd\fcfiird irn^inWcIain,, 1. 56 or 57. in which neither 
of Ihc erooos reoresenled by R, and R, contains more than 18 carbon atoms. 
" 'VrcompSS, claimed in any one of claims I. 5(^-58. in which one or 
each of R. and R, represents a substituted or unsubstiluted alkyl group cont.ammg 

'"'W ' A \;mXd« 'claimed in any one of claims 1. 56-59. in which R. 

''""H comjL^'n^ any one of claims I 56-59. in which one or 

each orR-andR "represents a cycioalkyl or cydoalkyl-alkyl group. 

62 A compoind as claimed in claim 61, wherein the or each cycioalkyl or 
cvcIoalk^JalkvTSroup contains from 3 to 7 carbon atoms in the cycloafkyi moiety. 
^ "rA compS as claimed in any one of claims 1, 5(^-58, m which one or 

V4^ ^^.llSJSiX'^ZS^^^^^ or each aryl or aralkyi 

''''''l5T:ompZ'^^^^^^ in which the or each aryl or aralkyi 

«'°"g6'Vc?mSl.nd « date in'any one of claims 1, 5^^5, in which a halogen 
substLJt in tSe group represented by R. and/or R, Is a Huorme. chlonne or 
bromine atom ^^^.^^^ , 56-65 in which an 

alkoxycarbonyl substituent in R, and/or R, contams nore more than 5 carbon 

'^'^^s'VSom'X'd ""Sf^iS-^^^^^ «f 56-65. in which a carboxjy 

ainido subsSnl in R, and/Or R, contains nitrogen wh.ch .s mono- or d.- 
<ubsii«utcd by alkyl containing I to 5 carbon atoms. :.. ,„i,;^i, , ^,.rh««v 

f 9 A comoound as claimed in any one of claims 1. 56-65, in which a cnrboxy 
amide ,ubSu?m in r! Snd/opr R, contains nitrogen which is a connituen, of a 4- 
10 7-mcmbcrcd ring. 
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70 A compound as claimed in any one of claims U 56— 65, in which an amino 
subsiiiucni in R, and/or R, is unsubsliluled r is subsiUuled by one or more alky I 
groups containing I lo 5 carbon atoms or is a constilucnl of a 4- lo 7-mcmbcrcd 

^'"^'71. A compound as claimed in any one of claims I, 66 — 70, wherein a b 
subsliiueni in R, and/or R, is a terminal substltucnl. 

72. A compound as claimed in any one of claims I, 56—71, wherein an aikyl 
group R4 comprises an atkvl group containing noi more lhan 5 carbon aioins. 

73. A compound as claimed in claim 72, wherein an alkyl group R, comprises 
a methyl or ethyl group, ...... ^, . 1 

74. A compound as claimed in any one of claims I, 56 — 71. wherein an aryl 
group comprises a phenyl groufi. , ia u v 

75. A compound as claimed m any one of claims 1, 56 — 74, wherein a 
represients an o.xygen atom. , . ,.j r 1 

76. A process for the manufacture of a 4-(alkoxy-phcnyl)-2-pyrro!idone of the 15 

general formula I defmed in claim I, in which: 
(a) a compound of the general formula 11 



(II) 




in which R/ and R,' may be the same or different and each represents a hydrogen 
atom, or an acyl group or the corresponding group R„ Ri as defined in claim I, 
R, is as defined in claim I, and , ^ . .u j 

R represents an alkyl group, is hydrolysed and decarboxylaled by a method 
suitable for the purpusc; or . ir ' 1 

(b) a J.($ubslitulcd phcnylH-am»no butyric acid ester of the general formula 

111 



_ 'CH-CM^-'COOf^ (III) 

I 
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in which R/. R,'. R, and R are as defined al (a) above, or an acid addition sail 
thereof. Is subjected to a suitable ring closure reaction with the elimination of the 
corresponding alcohol R— OH; or . . . , . • r 1 

(c) a 3-(subsiituied phcnylH-aminobutync acid of the general formula IV ^ 

in which R,', R/ and R, arc as defined at (a) above, or an acid addition salt thereof, 
is subjected to a suitable ring-closure reaction with the elimination of water; and 
the product of reaction (a), (b) or (c), as the case may be. is optionally (1) 
hydrocarbvlatcd lo convert —OR,' and/or —OR, mlo -^R, and'or -OR,, (11) 
uky latcd arylaled or acylated at the — NH— group at position I , (iii) converted lo 
the corresponding thione, and/or (iv) subjected to raccmic separation. 

77. A process as claimed in claim 76, wheicin an alkyl group R is an alkyl 
croup containing not more lhan 5 carbon atoms. u 1 1..:. .r . 

^ 7H. A process as claimed in claim 76 or 77, wherein a hydrolysis of a 
compound of the genera! formula II is effected with aqueous alkali. 



1,498,705 



79 \ process as claimed in any one of claims 76 lo 78. wherein a hydrolysis in 
operation (a) is cffccled in a walcr-miscible soWenl. u i t • 

80. A process ;is claimed in any one of claims 76 lo 79. wherein a hydrolysis in 
operation {a> is cffcclcd at a icmpcralurc in the range of from 60 lo 150 C 

81. A process ; claimed in claim 80, wherein said hydrolysis is cffcclcd under 

boilinis conditions. , . . ot u • 

S"* A process as claimed in any one of claims 76 to 81. wherein a 

decarboxylation in operation (a) is effected by healing the correspondmg 

carboxylic acid lo a icmpcralurc in ihc range of rrom 160 to 28U ^. 

H J \ process as claimed in claim 82, wherein said heating is cffccied in wriia 
84. A process as claimed in claim 76, wherein a ring-closure in operation (b) is 

effected bv healing ihe compound III in an organic solvenl al a lempernlurc in ihc 

range of (roin 50' lo 150'C. ... . / x- 

5^5. A process as claimed in claim 76. wherein a ring-closure in operation (c) is 
ciTccicd by healing the compound IV laa temperature in the range of from 160*' lo 
^80" C 

86.. A process as claimed in claim 85, wherein said ring-closure is effected in 

^7. A process for ihc manufacture of a compound as defined in claim I, 
conducted subManlially as described in any one of Examples I to 5 herein. 

SS. A compound of ihe general formula I as defined in claim I, whenever 
prepared bv a process as claimed in any one of claims 76 lo 87. 

5t»). A compound as claimed in claim 88 or in any one of claims I lo /5, m the 
forni of a nice mate. r i • i . -t< • 

90. A compound as claimed in claim 88 or in any one of claims I lo in 

opticallv active form. . , 

91' A phurmacculical prcparalion comprising one or more compounds as 

churned in any one of claims I lo 75 or 88 lo 90, in admixture or conjunclion wiih a 

pharmaceulically suiiable carrier. , . «, • .u. r«,« 

9\ A pharmaceutical preparation as claimed in claim 91, in Ihe lorm oi 

tabid:!, capsules, dragees, or suppositories, or in solution, suspension or emulsion 

^*^*^'"93. .\ pharmaceutical preparation as claimed in claim 91 or claim 92, which is 
in a form suitable for oral administration. ..... 

94 A pharmaceutical prcparalion as claimed in claim 93, which is in unu 
dosage form and in which total quantity of said compound(5) is in the range of 

iVuin I lo 20 mg per unit. . . „^ i. • ,^,„i 

95. A pharmaceutical prcparalion as claimed in claim 94, wherein said total 
uuantitv is in the range of from 5 to 10 mg per uniL .... 

96. ' A pharmaceulical preparation as claimed in claim 91 or claim 92, which .j 
in a form suitable for parenteral administration. 

97 A pharmaceutical preparation as claimed m claim 96, which is in unit 
dosage form and in which Ihe total quantity of said compound(s) per unit is in the 

range of from 0.05 lo 10 mg. . . ^ . . . i • j . »,.i 

98, A pharmaceutical prcparalion as claimed in claim 97, wherein said total 

uuantitv is in the range of from 0.1 to 5 mg per uniu . . ^ x ^ 

99. ' A pharmaceutical preparation substantially as described in E.xampic t or 
l-xample 7 herein. 
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